bathed with normal bicarbonate buffer, the spontaneous electrical potential difierence was approximately 8 mv, mucosal surface negative. Tissue conductance was 27 mmho cm-2. The short-circuit current could not be explained by the net flux of sodium ion, calcium ion, or the sum of these fluxes. When the electrochemical gradient across the tissue was maintained at zero, there was a net flux of 0. Similarly, the flux ratio was comparable to normal buffer. However, the PD across the uterus was not maintained in the absence of the sodium ion; the PD and I,, approached zero shortly after the tissue came into contact with the sodium-free buffer. When either the chloride-free or phosphate-free buffer were substituted for the normal buffer, the net flux of calcium was reduced.
This occurred primarily as the result of a reduction in Js--tm , although in both instances there was an increase in Jmhs . In the absence of either of these ions, the PD underwent a gradual decline throughout the experimental period similar to that observed in the presence of the normal buffer. However, substitution of sulfate for chloride ion in the bathing medium produced a substantial reduction in the I,, and tissue conductance. In the bicarbonate-free buffer, the tissue was aerated with 100 % oxygen and the calcium flux from serosa to mucosa was reduced approximately 50 %. However, a significant net flux of calcium ion still occurred and the flux ratio remained greater than one. In the bicarbonatefree system the mean PD was stable at a lower value (6.0 Z!Z 0.1 mv) than that measured in the normal bicarbonatecontaining buffer (7.9 & 0.1 mv). Tissue conductance was unaltered by the removal of this ion. Previous investigators have demonstrated that the net transfer of calcium across the isolated uterus of the domestic hen is an active process (4, 5). In those studies, the PD of the active, shell-secreting uterus was low (1 mv) and was reported to show no relation to the net flux of calcium across the isolated uterus. However, the stable PD of the in vitro uterus of the Japanese quail has previously been reported to be much greater than that of the chicken (13) and, therefore, might be expected to have a significant effect on calcium ion transport. Figure 1 illustrates the time course of the PD, I,, , and G across the uterus of the quail. The existence of a transmural PD in the uterus has been reported by other workers in the quail (13) 
